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Abstract of JP11219198 

PROBLEM TO BE SOLVED: To detect the phase 
information of an input signal, for example, at the 
time of synthesizing and encoding sine waves 
without any need of interpolation after FFT. 
SOLUTION: The waveform of an input signal on 
the basis of a speech signal from an input 
terminal 10 is clipped out at a waveform clipping 
part 1 1 by one-pitch period on a time axis, and 
dimensionally converted into 2<k> samples (k: 
integer) through dimensional conversion 12, 
Waveform data so converted dimensionally is 
subjected to an FFT process at an FFT (Fast 
Fourier Transform) part 13. Then, tan<-1> is 
calculated at a tan<-1> part 14 using the real part 
and the imaginary part of the FFT processed 
data, thereby directly finding the phase of an 
input signal for every harmonics. 
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1 

it>7';u (kitmsi) \z'A7t^^r ^:^7t^^^ 

St. 

»- lEi. ^ ^ t»>c -J- «3>t «- V ^ «v ajJ 4_ fcOe. to* i» • - 

mf^mm^mi.x 2' '^i^^)\^<j^v'-^\z'^7t'^ 

[HlK"C*0, i^J^CTC^tft $ n/5: 2 ' tt' > ^ ;KZ) 7^ - 

Ci^^^e} ±fS^a:ffl^ai^Sti> ± fait 
*^e»®7'-i57<Og^gRti^SI5t^ffi(.iTiS5IES^ (tan"') 

±T1 e':/5^^fla^^/£frt^f3Hit-j&fS^«t)lliUlSt. 30 

5:2* •9->y;i/ (k«^5&) n;^7c^»ir ^;*:7£^J^x 
T.UXzx.^n^ntL^^^x^Wii^T'- ^ \z%\^xifr'- n 

(tan") ^^sb ^mnkZ^ 0 ^^mmm<D^m^>kisb 

Ci5^^i 01 "^^m^^zmrJK xf}mn^^mm± 
X':fa y mux^^v. K5!)'3n>t^:/nv5'Sictr 50 



^n^<t^mr^^t^^<t^miz^l^x . 

^ 0 txfz 1 M y ^mm^<DWLm^- ^ >zf 
*2' ^>':/)V (k«SfSc, 2" VtliUl \^y^mw^<o 

tn^Jii 1) AL^x-hm^\t.^^mnx^^:L 

u>i5^. t^mmm^rnvx 2" ^>zf}V(D^-^\z'A7t 
^iftr s d i: t -r sis^3g 1 0 fa«<7)#^?j^rt 

^\znvx2' ^-f > hiesi^^- u x^ift®s^M-r c: 

n') ^istit^mm-\zx^^i^m^m<o^i^^^i^^z. 

[^^3Mi 6} ^^mn\zmr^ < x:hm^^mmm^:. 
x':^ u y ^ W^^x^^v . nit^':f u V ^ m\z\^ 

fiSL^mt^m-t^^^mt:fjm\z^^^x. 

^2' ^-y-f}}, (kHSE^k) tr;*C7C^ift-r -S^^CTC^^X 
^tft^MTiasc^tftX^i!:, 

Ic^-r^v^TXfSA^^fi^cD^iiilS&fi^i^^&ffl^tffi^^l 
tlit-S<&ffl«IHiX@i:^W-rec:tSr^«t-rs^^t9F 

^ {t :^ ^ . 

(^^3gl 7] ±fS;^7t^J^X^«. XfBi&J^^Otli 

ux@tc<to#e.nfc«oi±i uiS j^t"- 5^ u t 



3 

m dan"') ^^tb^mwiz^ 0 ^^mtkm<o^m^^ 

( 0 0 0 1 ] 

riestnii/r\ia<^z.«db-««:AVSKi -a- i» nn »-+ -»-».^ ^-At^^cfc-Wcja 
^ j/u 7j jiaa 9 ]^ -ns » J >t*^ ryj icK « v i ^ C3 ijia 1<J 

[ 0 0 0 2 ] 

[ 0 0 0 3 ] ^pm^^<D^ti^mnmt<Dmtvx\t. 

— (Harmonic) |^ ^ ft . MBE (Multiband 

Excitation : A > KiSfiS) ^^F ^ It ^ © 1f < > & ^> 

^-^J^^^mt (Sinusoidal Coding) , S B C (Sub- 
band Co^\wg\^i^j^nnm\l) . LPC (Linear Predi 
ctive Coding: tStm^mn^^) . * S VWi D C T (Si 
ffii[31f-r>^Jft) , MDCT (^tt'^T'^KDCT) , 

FFT (i^jt:7-gx|^tft) ^j&^^enTus, 

[ 0 0 0 4 ] 

STC (Sinusoidal Transform Coding) ^ <D ^ > ^ 
"^fSiH^mt (SinusoidalCoding) ^ m ^ <i: o U s X 

x^^^(D^^^mx$>^o 

[0 0 0 5] ^(Dtztb. nxm^^ ti^^Pi^M 

^rzisf>\z\t. ^A--t-^x (i^aBiS) fi^^(7)^fflif^ 

[0 0 0 6] ^^mn. c<oj:oumm^zm^xu-^ti 

[ 0 0 0 7 ] 
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4 

jttoDfflu, momt^titii k^-j^mm^<o-^>yji^\z 

ni^x^ATt^^^mLx 2" if>y;i' (k^USc, 2' 
C ©^^TC^^ $ nfcT^- 13 W L T 2 ' 3j;-f>hFFT 

^ ^ ai r -5 :i i: ^ 4^t5 t L r -5 o 
10 [ 0 0 0 8 ] ±E^a€: Wr-5<4'ffi^ 

aiSr- >tk^^t^n<t^(o^pnmt\zmm-r ^ c 

t t U T -5 „ 

[ 0 0 0 9 ] CC-e. JbaA:^m^St t U 

mnt^m^m^^^ z. tti^x^ 
[0 0 10] ^fz. ±m:^7z^^ t Lx\t. m 

m^mvx2" '&>':f)]^<r>^-^ iz^^-r^ zi tft^m^f 

20 [00 1 1] ±^<4ffi^m«. ±^m^^m\z 

X on ^nrzy"-^ (Dmrn^mmii^m^^xmiEm (ta 

n") *^Je)^H-3?»cJ:0^iaiSI«[^a)4Sffl*^6e>SC 
«h ^ frf n S . 
[0012] 

0iI>Ltiv;i/^A> Hiae (MuitibandExcitation: 
MBE) ?^^{|:> -y-'f > iK^ffef^^ft (Sinusoidal Tr 
ansform Coding: STC) , A — ^: ^ ft (Harmo 
nic coding ) ^ <D ^ > mt:^ ^\Z MM ^ tl 

30 -5 t> & 0 , Xtt L P C (Linear Predict ive Cod in 

g) mmiz±m'^^ >m'^f$.^^<t^m\^^ftt^^it:^^ 
\zmm tsti^h(Dx$>^o 

[0 0 1 3] zLzx. ^^m(o^m<omm(om.m\z^fcA 
^^m\z%^iiL^iikmmm$>^^^u:^mf)^mm^ n 
^^mtvxo)^^>i^^m^f^^'^<\:^nox'^u^ 
'pnmtmm\z-^\^^xmmt 

[0 0 14] 01 ±mi^ft^m^mmm$>^^'^^t:f3 

U T ^ o 

40 [00 1 5] m 1 (D^^m^nmt^m^t. A:hmn\z 

it L T , it < > iR tFf ( s i nuso i dalana lys i s ) 

(t* M^tiA — ^y^'n — X'fVi'^ (harmonic cod in 

g ) ^ffom 1 <D1^^<tml 1 ot, A^^M^iri^L 
m^\t'^^\zx^^^m^m^^xmm^^ h ji^o)^ 

^^^js^t^^iffl (CELP) n^mt^mrf^ 2 (o^mt 

gpiaot^-tb^ A:^m^<^W^^ (V: Voiced) <D 

g|5^^(0^^^<t:{c^i<D^^^{tgRi lO^fflv^. A;^<i^ 
©^S^^ ( U V : Unvoiced) <Di^^ a>t^mtiz\tf^ 2 <0 
50 ^^<tgI5l2 0«rfflliSJ;^CUT^i-5.>|caW(C«S 
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5 

C 0 0 1 6 ] a 1 iCiS L^T, A^ig^ 1 0 1 t3«|&$ tl 

fcip^m^«. L p c ia* 7 -f 1 3 1 &r^L p c 

>- - y t: V 5^ it - 5^ ^ 1 1 1 e» '5 . l p c 

(^¥t^) ^ I :f a y ^ i:\^X /\ ^ > ^m^ttUf 

m n <o 0 > ^ m m& f stt^mx^ts \zHz<ot^. 

1 :7U-APg|^til 6 0 > )VX 2 O m sec t ^ . 
COO 17] LPC5>*rgRl32;5^^COayt^^-3' 

tt, 0tlAtfa-*LSP^iftJCcl;OttX'<^h;i/Jt (ls 



P) ^ - ^ \z^^^ 






^ ^l^hX.X^^-Dtz a 






1 0 


20 


rtS^t)^ S M(DL S P 


^ ^ — ^ \z 














. Z CO L S 




p/t^^-^^fi^t^-r^ 




^ ^ - 


J: 0 




i^flt JCfinT ^ 6 T 




L S P 






LSPiU^ftlgglS 


3 IC ct 0 -7 


h ^) ^ 7. 








G> t # , :7 




t t3 






T ct < , 








iiibX^ h ^) ^ 7.m=f'it 


U T t> J; (/i 




. 2 0m 




sec Srl^U' — Ai:L/, 


2 0m sec 




^ L S 




Pn'7:^-^^2 






U X S ^ 


30 


& ^ ^ h ;na ^ {t L 


T ^ o 








C0018] ::(DLSP 




3 3 e» 


<o fa ^ ft tti 





il. -rUt>^LSPm=^<t<D^>y'i7^\t. 58^^10 2 
SrrfMx TSI D W $ ^ftm'f'it^^O) L S P h Jl^ 
\t. m ^iitL S P mm^^ L S P ^ a ^l^^lff VX L P c 
(O a n'y ^ t^nx . P C l^y ^ )V ^ 1 Z \ ^ . 

^mr^m2<Dnmtui 2 0 coK^Si^^^f l p c 
)V9 I 2 2&umnm^i^^fy ^ 1 2 51c 

[00 191 *rc, LPC^Wgiil 32 3(i^e>©a/1^> 
-^ti, l^ltSi!i'ft^t>'-f;Pi$^^tH^134(CiietlT 

m2CD?^^ft:af512 0<Dli^M^^f#cDLPC'& 

^:7>f;i/5' 1 2 2 ikz^mnms^i^vfy ^ )]^^ 1 2 stic 

[0020] LPCS5:7><;i'iS7i31TH. _bfaa/1^ 

^m^^x . Aii^p m^<Dmm^mm^ (lpc 

c:<OLPCjie7^;i/rS'l3l;5^6»<oai:^«. l^-f 
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^fromi (DWmtm 1 1 0®, DFT (SiS:7-Ux 

@e&^(Oit^i^^as 1 1 2 K^^ffi^ms 1 4 0 

[00 2 1] ^fz. wn<t & 1 I 0 <D^--:f>ji--:f}:: 
5/^1^-5^951 1 llctt, ±ffiA:^3a^l 0 l*»e®A 

-^asi 1 1"C«. A:^M^<olpc^II^^-pT:^-- 
> ;u ^ JCci: s it !Sg 7 7 ;^ tr >- 5^ 1^ - ^ .-5? ?T ^5 

1 1 3ic2ie»nT. -r S J: ^ ;a n ->C H JU- 7^1- 

;5<fTt)n^o sfc, :j--y>;i'-7^ey5^-tf-^a5i 1 
i3&^e»ti, Ji^ffi tr y t ^ir L p cgm® 

ffi g| ® S :*c <it * / W - T IE M ft U ;t lE « fl: a e ffl S 
fiar(p) ^^^oHJ^n. v/uv 

[0022] it3S!^tftgi$i 1 2x\tmx\tu F T (mm 

COL PC^II;&^^i&|gclfi±<7)X^^ h^US^gT^-^J;:^ 

j^sn^. ::(oit3c^^SBii2 75^e(7)ai:^«. ^mm. 
spi 1 stcj^en^o 

[0023] {y T ^ >) t^^y^1i--^a5l 13 

:?r--7^>;i/-^tfy5^it-^si5i 1 iTj*m$n 

rcJt^0<I^:7?^cCme'y^7^-i5'«h. it3^^^gl5l 1 2JC 

tiTv^s. d <7)?sis^ fcr 1 1 3Ttt. ±ia 

mtr y ^T^-^^CSr^fnlWl. 0. 2 -0. 5 # ^^5^T± 
>:7';i/-r'::>^o T, © ig Aj: /Mgc-^C ^ ( >^ n - 5=- ^ > 
I?') <Dy 7 >\dv "^^—^ (om^^^^i^^ts. Z.<D iL^ 
(Dy7^>^'-^(D^mtVX. Vifcn0^-&^tcJ:^^ 
W (Analysis by Syn t hes i s) & «r ^ , J5)c $ tl A "7 

-x-^i^ h o u — ^ ^ h )i\zmh]S:< ti.^ 

<i;^^Itf'y^S:JS^■CV^^o C(Z)ct^?^ct^n— XH;^- 
:::?^^IJ;Sii5J^ffi«>try^1^•-^a5l 4 6;;&^6<oe«>^7^ 
— iS^lcov^TH, X'<5'h;i'X>'^n-:/i¥flfigi5i i 

5, -e:ffi^tag|5l4 1, &t;«Jft^l0 7JCj||oTV^ 
-5 • 

CO 0 2 4] h)Ux.>^a — -:rmM^i i 5T 

tf v^t^--5^a5i 13, v/uv (w^w/i^^w) *»j 

^SBl 1 4&t^X'^i^ NJUX>'<D — :7^a^<ta5i 1 6 
I'jUen-S. X'<i5^h;i'X>^D-:;/*ia^{t^i 16^ 

LTti, i|g:gtm^{^#co-<^h>n/fa^{t^/)^ffli^^e»n' 

[0 0 2 5] V/UV *»J^a51 14 



7 

-^mmm 1 1 5 h;us<S7^-:$' 
>ji'-ytr 'v^-y--^® 1 1 1 ^ cDiE^<kgeffiii© 

3&tfTt)n*. $e»lw, MB E<0«'&<3D#A> H^®V/ 

©— ^fr t UT t> J: i^. d CD v/u v«3£a8 1 1 5 e» 

[0026] tC^T, X'^^^h^UfffiSSBll soffit 
ffl5&*vwix^^? H;i/X>'^ D — ys^lfcffi 1 1 6 ® A 

c i: UT, X > ^ D - ffi iJS 7^ 

^it)*., A tfW^a^iSSr 3400k Hz iTi:-r^<h, 

[00273 ::<DX'^^h;i^x>'<D — zfnmm 115 

(^J^^^4 4^@) (^^ii>g5^-3'*^vwix>^n- 
^=f—^ti^. 7s l>;i'X>^D-:/ia^{t:ai5i 1 etc 
ct 0 . ^^{@iac, 0y A 4 4 iH<i)7^- ® ic ^ t e>n 

dcDS^ti. il^tIB^#tt:7^;Ui5'^ai[e]S^i3 4 
tt, «t^g»i0 7t;:j2ie>ns, 

[0 0 2 8] ^ffi^tHSiJl 4 ITti, ^K&t'^.t^tC'tJ- 

^ffli^«$tefflia^ftai5 1 4 2 Tii^ri: la^ 

[0029] ^IfegUl 0 1 \X. V/UV^Jj^Sl 1 5*^ 

eov/uvi9j^tti:^icjei;T> miot^^rtasi 10 

T, 1 0 3 ct 0 i±i:^-r-5. 
[0030]®lom2<7)^g^^^t:gl?l20^l. cco^ijt 
tiCELP (^nm^mm^m) n^<tmf^^m i^x 
0 . m^^nnm I 2 1 i^cDmf)^. m^i^ ^ <d^ i^y 
>f 1 2 2 ic<t 0 ^fiKffla b , n^tiftm^i^^^P 
^mn^i 2 3iciiio. xiii^^ 1 0 1 ^zmn^ts nrt^ 
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^^tODKHSrliO WU, CCDSHSrffiSffSCEIB 1 2 
4 rw2lo TffiSt^SESrff V^, K H ^ /h 1 3^ -5 J: ^ 3& ^ 

*fc'5i>W (Analysis by Synihesis ) ^ ffi i^^ ^ a — 

*ffoTV^^. d <z) c E L p t^^n:«l, ±iELfcct^lC 

m^=^^^<D^n(t\zm^'^^timo . m^nnmi 2 

1 CD U V 7^ - ^ t T 55 13 — r 3/ y ^ X > ^ 7. 

(uv) <D ii^w 0 i^n^^^m I 0 7 ^ 

ifVX. W:^^^ 1 0 7 cfc 0 ^ 0 to $ n^o 
[0 0 3 1] :k\z. :^^m\z%^itjF^ Li^^m<Dmt^\z 

nn<tmm<D^nmmm I 4 1 {zm^^^ri^h(Dx^^ 

[00 32] a2«, 4c^5«(c«sjff*Liii^M 

20 @.@3«. ^^wic-e^^iff^ui^iiM^^j^^^^^^^a 
m^m:f5m^nmr ^fzisbo) y u - ^ - h X $> ^ . 
[ 0 0 3 3 ] m2 <D\fim^ 1 0 \zm1^^t^n^x:hm^ 

\t±)^\^fzm 1 (Dm<^ L p c m.y ^ 1 3 

rJ:^Jl. ltf>y^^^5>(Oi&0m^^^OaiUTli 
^. dn«, S4(;:^T<:fc^«r, (W^d^* 

30 ^i^\tL p cmmmn) s (i) a ^f^o^^^f 

(^^j) n f)^ ib I }^ y ^mm\zm^r >^)i^ 

mx\t. 5^^>^D^:/^:^*2 5 6lt>y;i.tUTt^'5 

±fE^tfr.^co{&©^§ IMiB^^Jn tt, ^ I5§ M 7J>^ e> n 1t 

[ 0 0 3 4 ] dCT, _hlB^l9Jn (1J->^;P) 4* '5 t 

-r ^^m^ a ^ (D}:^ y ^ ^ ^^^\ic]\ (-^ > Zf }l) X^ 

o) 0 = 2 71 / pch ( 1 ) 

^;^cC^o ^Stlfe$ft±Oco=0~7T:<D3eHIC/\~-tZi^X 

M = pch/ 2 ( 2 ) 

t ?^cC -5 , 

(0 0 3 51 CKD^Om^tlJtltr-^/^^CDSi^m^fC 

1 2 <z);*c7c^iftias;&«J6$ . cn«. asir^-Tcfc 

50 ^13. Ji^ltfy^^iJ^^CDpchit>:/;KOfi^i«^JB^ 



( 6 ) 
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2* it>:/;p* z<omm<Dmt&v\t. 2 =128 

[ 0 0 3 6 ] ±a^^^re(i) ^H&SSiiU. ^ Sfe ^ ^ 
3^ inCi) t UT. 

iii(i) =0 ( 0 ^ i < 2 ' ) 

3lC^ri:^JC, d n ^ (Dl^Sr^^^il re(i) RtJ^^Sc^ 

^^iii(i) 2' 3}?-f>h, fiigAtfi2 83t?-f> 

[ 0 0 3 7 ] CO) F F TOilff i^^lCit UT, !an*' i^l 
3lffl5l4II<tO» @3<D;»^5^'v:/S14lCa^-rj;^Cla 

d" (2&iEfig) UT<i4a*^«c>s. cn«, ff 

T<0||fTMISOllika5*Re(i). .i^SScfiP*Im(i)trs 
t^, 0^i<2*" /rt^&Sc^iOO-Tc (rad) 

[ 0 0 3 8 ] 
[|fC 1 ] 



-tan 



(l^msM) 



(3) 



[0 0 3 9] i^sb(btirz^m^-^\t. m:^is^i 5^ 

(3) ^ii^^hm^tt^tt^^iz. F F T <DmtrB^<o^ 



10 



-5. C<OJ:^»c, ^/\-^:^i7X<0^ffl;5tF F T^fTi© 

^tb^f;tti><Dmmmmmii^^mx^^ctit^^. fft 
[ 0 0 4 0 ] mx\txf)^^m^<o^>':fo>^mi&,m 

^i^mU\iv^^ifQch tt 20-147 (1f>:/ 
a^T**. SfoT, 8000/1 
47^54 (H2) -C^O. ^$^fe?^i^&3, 4kilzi:i-n 

10 tf> WL:ke2j$im&<o/\ — =e:zi7Xtfim^ct\zU^. 

Vt^X. 0 - 7c S.TOfffllC 6 2 3j?< > h £^_t<D<4ffl*<^ 
6 2^2'' 

*j»S-reSE&ffi k <DS/MS*W C i: J; 0 , 

Ufccfc^lCl 28#<>hFFT$i^fT'r-5>S:tt'Ci-5^ 

X o 

[0 0 4 1] ;fi:iz. ±^:k7t^iS^<omi^m\z-D\^^xmm 

20 [0042] A:^#^m^01^->^U>^^IS 
8 k Hz<D t 5 tf ^ ^ iJ^'pch « 2 0-1 

4 7 (it>^ju) u&x$>^(ox. i^^y^mm^. 2 

\ = \ 2 ^ > Zf )V iiti^ ^ ^ {Z'Aft^i^'t ^ . Z.<Dm 

^ . m ^iitm 7 (D J: o uy ^ JV^ ^&:^^t> . m 8 <o ^ 
ffll.^T8^:t-/t-9->>^U>4/U, ^mfS^l 2 B m <D M 
)U ^ (Om 7 iZ^T y ^ )l ^ ^.Sacoeld) 'AO (4) 

^xmt^n^o 

30 [0043] 
[SfiC2 ] 



(4) 



[0044] ®9&;:/®io«. cio^AcTc^t^o^astT) 
-M:i^m^m.mr ^fztfxD h <ox ^ 0 . m9\tmm<Dfz 
sb0 ^\zii^^ioti^7'-^ <D-m^^rm. mi 
o\tc<DA7t^^<Dmm^m^m-ry a-^^- hx$» 

[ 0 0 4 5 ] m9\t. :k7t^i^mmiz9c^'DX . > ^ u 

it>7^;i/®e(r^C4it>:?';i/t'-^ftJnu/t;^7cSfe(7)/t>y 

':f)\^<Dmi^iZ 0 fl^m^^^^tl. :k(D[>ch ^>^}V<Dm.^ 
»C±fEA:^m^*>'^«Offl$nZtl tf 5^4^<7)^S[J^^7^- 
^ {Ajt'^^mof^m^ - ^ ) src(0)-src(pch-l)/jt?& 

^ih^n. zn\zm.< A +h > "/^uomi^ c_hHE i tf 

5><OifeJ^5^-:5'<Z)ii^a)5^-^src(pch-l);5^l!J#i^^n 

m/t, ;^c7c^lftiasko 2 ' iJ->7';ufiiy^Jd: 1 2 8 

1t >y;KD5^-i$' H» 1 2 8 J^CTCCDiKScdsKiXZdsKO) 



-dst(127)<h UT-^^iA^n^o 

[0 0 4 6] c<DJ:^;:t7^tu^ffliiT;^C7c^^ms^ 
fT^«^. ^ajAfi^l 0(OJ;^;^8<B:^~/t-»t>:/U> 

^9i^my ^ 9Q.mhmm9Q.mh^u^^t>iix . 1 2 

40 OXVX. X7-'yyS31ICX3^lfciK i S:0^-r'5^W«i 
<t*fT-P T*3 0 . ^^\\^mil^>Zf)\^<Di3^>h\Z. 

^oX5^'yyS32-'S34T«, i^^^pch^lgA-S* 

S4 3«. A:^pchtl->7';Hr7W';P^fi^3&coef$:^^ 
UTl 2 81^'>y;K7)^(STO'tf>y;Hia€rMrU]5a3l 
(>^^yyS4 1& tXS42) ICJ;0^«>S^S&7r^U 
50 Tl^S. X^-;/:/S34, S36<D®^<paRtt8T» ^ 



( 

1 1 

yS3 6, S3 7, S 4 3 icfett 5 ip.ralio-^, T^^r v 
:/ S 3 9 » S 4 1 , S 4 3 ^ »t -5 relO. rel 1 \X . 

[0047] tC^T. (jgS^i^) (Otic 

2/ a^MMoit > :?^;i^lfi:Ut Ji-efi?!i>t 2 5 6 ) t u , ff 

t^ffll^TiS^IE^ dan"') $r^86^th^t:i<i:0<iffi^ 

-5 d t e»n«>, FFT^co&ffltt 

(0 0 4 8) c:<D<i:^;S:^7C^Jfe**S$-ri-FFT*Jg 
^<h. <t o ir 1 tf «y ^j^li^CO 2 0 - 1 

pch/ fs = 2*/fs* = 12 

-e**7&>e», try ^igfliTtcj*;&-rs hf ry^^j^ffitS: f . 

f , = f s/pch = f s' / 2 ' 

:;^^:7c^lft$nfc0i i<o (c) o 

(illRSti, 01 lO (D) iC^-Tct^ir. f. }iU^Z.h 

UTFFTTSdtJlcfcO. itg^Wlw^-ZN — t — 

[0 0 5 1) ;i(D<i:^l::, FFT^c^Ttg^ife^MUT 
*3<C:<i:lC<fcO. FFT^lCilSi^MRa^a^ig^^ff^Ct 

(0 0 5 2) ±ai<7)J:a(CUT^d?)6n/5:^ffit^ 

1 2 *#fi5b;&::d«^lftWrs. CCTtt, ^[(I n . e> 
n,^T<7)7U-AflJ3RgL = nj-n.f7)^f«}?rttJ^S:1i-< 
>&^/i£ (Sinusoidal'&fi£) i: 0 PI ^ T -5 « O 
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FTmSUTi[{g^/\-^-i7X«)fi:ffi^^iC)-5«^t 

*lt«!U>i*«6gtte«r*. HI i»i- coHiftoDittgBrc 
«rsa-e*t), coaiiTtt, i>fn®«^t>i2 

81t>^;PFFT€rff^0q$:^UTl^^. FFT 
(0049) SI 1© (A) A^^#d^i&pch 1f> 

0 ffl u/t t>® LT^ 0 . jio*-eD^«) 

UT 1 2 8 it >:/Jl/ ( — 2 ' it > ^iP) t Ufr^ 
{CFFT5a]gT'&;it!cJ:!5, gl lc75 (3) Jc^-T^i: 

it>yj>5'^^&S[*fsi:-r'5t#fs/128 

-5, iinil^^LT. pchit>^;i/§rl2 8it>y;i/ ( — 

»icJi2' it>:/;P) lc;^7c^tftL;rcaiio (C) o 

;i^RgRa« f s'/ 1 2 8 t CI o;^7C^^^©it > 

(00 50)5fr, try^5i^;5<pch(it>:/;p) 

20 T = pch/ f s ( 5 ) 

T=2Vfs =128/fs' (6) 
t T^t -5 . ct o T , 

8 / f s' ( 7 ) 

(Hz) 

= f s' / 128 ( 8 ) 

(0053) B^JiJn. oey^^^ i^^^pch, ( it > ^ 

30 ;i/) , mnm <z> tr ^ ^ ^*<pchi (it>:/;u) 
Ar) ti, ^n^n. 

CO 1 = 2 n / pchi 
£i> « = 2 Ti / pchi 

|?J n . T « , A . , . A . f , A I J n , T « , 

A,,.Ai,,Ar, ^/N-^-i^ ;^R£5t«)teffi7' 

— ^Sr^laln, Ttt. <i)ii.*i..*ii ^S!Jn» T 

40 (00 54) try5"7&^^<^UTti-2>«'^ICti, ^^Jn" 

©IB4gtt. Bf^Jn..n, C *5 tt ^ «4@ t'- ^ © J» ffi^ ^ifffl 
f-4:oT, (9) iClzl^fcO^^n-S. 

( 0 0 5 5 ) 

[» 3 ) 

^2m (ni^nsTij) (9) 



(0056) e#^Jn,,ni OfigTC0m#@<Z)/N — ^^i7 (0057) 
X^5t<o^ifi^ft!e{t&, 4ft.(f^ (1 0) itT^-r<t^»c, (»4) 



13 



( 8 ) 

n? - n n - III 
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(n, sn^n^) (i o) 



(0058] ;icDt#, mmmB<Dj\-^=^^ y^ai^<o 

mm n \Z ^i^m e . (n) (rad) A<r> ( I 2 ) ^ [0059] 

T^$n^;i>e», cn^mnvx (i3) ^/^^^en [Scs) 

e>^(n)= j;*^^fe)d^+0,„, (11, 



(7 2) 
Cl 3) 



zi^ X<Ofi[ffl (rad) li . ^ <D (I 5) StT^:$n 

«>. (rad/1^>7' H') tt, ;^<0 ( 1 6 ) it JC^-r J: ^ *C3fe 

[ 0 0 6 1 ] 
(lfi[ 6 ] 

fern -^m(n2) (14) 

_ m(oi| -¥ to^ )L 
2 



[ 0 0 6 2 ] 
[& 7 1 

L 2 



(7 6) 



20 



Im 



(1 5) 



W. (n) = A . (n) cos ( 0 . (n)) 

j^, (19) ^\z^r J:z> \z. ^f^^mv (n) iiU^. 

V(n) = 2w„(n) 



[0 0 6 3] ^m#@<^/N-t:Z:i7Xfi)t5J'lC^UT, ^ 

±iE (1 6) mi&SS:^<fc©@^gg5»4>Ac«) 
. _tg2 (13) ^H<l:0^^|[iJnO(4|g(9. ii^ 

. (n)«. 
(n.^n^n,) (17) 
[ 0 0 6 4 ] 
[SC 8 ] 



= 2 A,„ (n)cos(e„ (n)) (n, s n ^ 02 ) 



(1 8) 
(1 9) 



[0 0 6 5] ;^\Z. tf'y^:^]l»2(0«^(loi^TaJiWr 
(20) it IC^-Ti&J^ V, (n) t . ^^Jn, ^ 0 ^ ^ \^ ^ 

V| (11) - 2 ^ imCOs(niaJ| (n - 



\z-^^ >^&^fi^Lrz'A<D (2 1) ^\z^r^mvr(n)t 

\Z^n^tl^^/)^^fxm^m^ (overlap add) T^. 
[ 0 0 6 6 ] 
[»: 9 ] 

ni)+*im) (2 0) 



[ 0 0 6 7 ] 



[SC 1 0 ] 

V2(n) = ^A2^cos(-mai2(n2 -ii)+<>2m) 



(2 T ) 



[0 0 6 8] ]^±m.m {.TzJ: ^ fsi^m^m^miz 
B^m^z^o. mm<o/\'-^:=.^ 7.f$.^<Di^m^i^iMiz 

[ 0 0 6 9 ] u^. -^mm\tjum^m<DBm(D^\zm^ 

$ n -5 t) T « t^j: < . 01J A _h ga ® 1 <7) IS fi£ II O T 
DSP (7'>fvi5';i/©^>^D-try-tJ-) ^Sffll^TV^h 



40 [ 0 0 7 0 ] 

\zgk^i^m^mmmiSLZs:^miz^ti^t. 

<A;^ft^StJ^^P^f«3$ftJiTl tf':/^^«3^fc'tt«0tH 
^Dai$nfcie'y^^Jci^©i^->>^;ncj*bT;iJc 
Tukfft L. T 2 ' if > :/;kd5^-^ u 2' 4? 

> h F F T^(7)iS3^^j^^]^L. ^nrc5^- 
50 •& . 
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[0 0 71] ^\z, ^tb^m^tirzb: V ^^m\^^x . -a 
[01] ^^m{z^.^^mmmmm:sLZ^:^m(D^m<om 

[04] ttfflttttJOi*«t t A:^M#a)-0y*3^-r«[ 

[05] ltf'y5^^^<Z)&J^&t;;^7C^i^^<^&Jt^O-^J 
*^ril^?8^0-C*'5. 

[07] :;^7c^!^<ofcje)(»:t — /N*it>yu>y7>i';i/i5' 
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[08] A7t^^<orztf}(D:^ — /^-^ > :/ 0 > ^ y ^ 

^•j(7)-0g^^-r0-c*^, 
[01 0] ;*:7c^i&<Dias^j(i<z)-fifg «:itte«-r s >t«6cD 

[011] F F Tmmm\z^A7t^m=^ffo c tioMm^ 

[0 1 2] {£!Si^^?5*^#6tl.^i:#<Oif-^>S^ — 

10 m^^mr^fzi^oBi^ib^. 

11 i^m^omv^. 12 ^Tc^tftaR^ is 

FFT^aSaP. 14!aii"a5* 110 ^1(0^^^ 
{tap. 111 :t-Zf>)\^~-zf\iy^^-^m. 1 

12 113 i^mmt: -J 

114 V/UV^iaj^gR, 115 X^^h;PX> 
^o — z/mm^^ 116 X ^ 1^ h X > ^ n — 

^<ta5. 120 m2<Dnmtm. isi lpc 

132 LPC^^gP. 133 LS 
20 PS^<fc:S5, 141 142 <4 ffl 



[0 2] 



[0 3] 



[0 7] 



:? 0 



1 T 



1 2 



1 3 



F FT tan 



1 4 



-1 



[0 4] 



1 5 



C START 1 



^Sl 1 



-812 



I FFT h -S1 3 
C END ) 



1.2 




20 30 
i ( if V-^/U ) ■ 



3000 



2000 



^ 1000 - 



-1000 



-2000 



[0 8] 




0 f&/16 



lB/2 



100 150 



200 



2&0 



( 10 ) 
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im 1 ] 




( II ) 
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[0 5] 



[a 1 0 ] 



(A) 



(B) 




O 50 

I ( i^V^rju ) — 



(r«d) 



3Q0O 



200G 



^ 1000 



-lOOQ 



-2000 




[@ 6 ] 



50 



100 



CsT art ") 
— ^ — 





I i p_rB ti o = i ♦R4-pri-R*pch/1 2 8 | tp=p+1 | 
S37^ _ 
ITp rtttio>0'» 




S39 



rel0-l--coef (j4(R-p) *b\if (i+j) 
rel H-=cogf {j»R-p-1) *buf (i-l-j) 



1 




d8t(ii]=ra109i p_rft t i o+re 1 1 * (1 - i p_rat i o) 
1 1=i i +1 

T 



643 



C END ) 



[0 9] 
pch 4 



buf( l) f^rfcU))--afc{ pch^f^ 

Car c ( PC h-1 ) 



laa 



dai(0)-d6tC727) 



( 12 ) 
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[@ 1 1 ] 



fs/128 




10 20 30 dO 



50 60 
f3V2 



[@ 1 2 ] 




